In vivo and in vitro disease modeling with CRISPR/Cas9.
In the past few years, extensive progress has been made in the development of genome-editing technology. Among several genome-editing tools, the clustered regularly interspaced short palindrome repeat-associated Cas9 nuclease (CRISPR/Cas9) system is particularly widely used owing to the ease of sequence-specific nuclease construction and the highly efficient introduction of mutations. The CRISPR/Cas9 system was originally constructed to induce small insertion and deletion mutations, but various methods have been developed to introduce point mutations, deletions, insertions, chromosomal translocations and so on. These methods should be useful for the reconstruction of disease-causing mutations in cultured cell lines and living organisms to elucidate disease pathogenesis and for disease prevention, treatment and drug discovery. This review summarizes the current technical aspects of the CRISPR/Cas9 system for disease modeling in cultured cells and living organisms, mainly mice.